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e v e l? 11 ihn er i t al l
a t t r ib u t es o f t h
e s u p e cr las
.
( b ) Q??? t ion : a dn ?’et ? t? n hs isP of a t rz’b “ et ? -
??` t c l a se
T h e a t t ir b u et
com ?
n
en t p l
a y s a d o m i n an t or l
e i n
t he obj
e ct def in it ion for m an y
c a ?? . T h e er lat io n -
s h i P s for
a t t ir b u t e Obj ec
t s
arn




g e n e ar l i z a t ion
, a g g r e g a t ion
, a s ?? ia t io n , e t e .
T h o s e o bj
e e r s w i t h t h e
sazn






a t i o sn an d t h
e s a?n e a t t r ib u t es in t h e ear l wo lr d
can he
g or
u P? i n ot a e las , t h i s is ca ll? as a e las s i-
f ica t ion
.
T h u s
,
t h e e las if ica
t ion ? 11 of t e n er s u l t in
“
me









e n t e d m? el , t h is 15 efr e r r ed t o as “ 15?m e m be r ? of , , .




p o r a l G IS
,
we dea l w i
t h e h a n g e
vo
e r t i
me
.
T h e r e fo r e
,





e m be r
? o f
” ,
“ 15?m e m b e -r o f ” or
“
w i l l
?
b-e m em be
-r Of
” r e l a t ion
-
s h i p s be t w e n S T A
? o
bj







s h i? , s u e h ? g e n ear l iz a t ion
, a g g ?? a t ion
an d
a , ?? i a t ion




i t h i n t h em
.
T h e er la t ion
s h i? aer s uarn
-




3 R e ja t ion s h iSP jn le m P o r a l d b m a in
(
a
) ???? m l ?ect c l a s se





em ? ar l o bj ec t
e l a??? aer d ef i
n ed a s : a n i n s t an t
o f t im e ( 0
? e x t t e m
-
?。 1 o bj ec t ) a n d a r im e i n t e vr a l ( l ? e x t tem p o ar ]
obj
e e r )
.
hT
e o n e d im e n s io n al e x t e n t o f t im e 15 d i f
-





s p a t ial
a r e
.
In t h e t em ?r a l d o -
m a i n
,
t im e 15 d e f i n e d o n ly as
a o n e ? d iecr
t i o n a l v ar i
-
a b l e
.
( b ) R
e la t io n hs i sP i n re m? ar l ? e c t c? s se
T her
g or u sP o f elr
a t io n hs iP s be t
v v e e n o
?e x t a n d
1
?
ex t t em
p o r a l obj ect
e l a
se can
b e d e f i
n ed as fol
-
lo w s : t h e er l a r ion
s h i? w i t h i n t wo l ? e x t t e m p o r a l
o
bj
e e t s
,
t h e er la t i o n s h ip s w i t h i n two o
? e x t t e m? r a l
o
bj
e e t s
, a n d er l a r ion
s h i sP be rwe
n a o
? e x t a n d a l
-
e x t t e m? r a l obj e e t . W i t h i n e a e h o f t h e s e g or u p s ,
t h e er la t l o n s h i? aer f u r t h e r d e f i n ed , s u e h a s t h e er -
l a t io n hs i p s
“ o v e r la p ”
, “
me
e t ” , “ d u r i n g ”







? e x t t e m p o r a l o bj




t h r e e g or




。?? 10 , ?? t of a lG s o aet ? x ?! w iht ?? t ial , T????? l a? tA ir? te 。 ?p ?? ts Ba ?? m ?」eC? jen dte AP poar ? 21
?? le Z T? a tt r i? te re la t io n? iSP be Wt ?? ob jce t s
e las if ica t i





“ ?11?? a , ,





i?? n ? f’
“ ?11?? l??t? f”





“ ? m??? r -o f”








in e lu dde
”
“? 11??? icn lu dde , ,
??}e 3 T? te m?arl re alt ion hs iSP
0





e x t “ d i ff er











?p ” , “
~
t’ , “ d ur ign ”
`
,d isj o in t






T hes d ef i
n it io n s are vi





u r t h e r e x p la in e d i n t h e of l low i
n g s ce t i
o n
.
5 S T A
?
m o d e l f o r la n d e o v e r e h a n g e
d s t s
sA
a n e x
am p l
e , t h e S r A
-
m ed
e l is a? Iie d fo r
n l? e li n g lan d vco e r e h a? e d a t a
.
T h es
e in e l u d e
m? e li n g lan d vco e r P ar ce ls as S T A
~ o
bj ec t
s b y a
co l le e t io n o f S a
,
A
? e le m e n t s
, a n d t h e r e l a t ion
s h ip s a
-
mo ? t h e o bj ec t s . In a p ar e t i e al a P p l ica t i o n , l a n d
vco
e r e han g
e 15 v e? com
p l e x
.
T h e f i r s t s t e p i s ot
a b s t r a e t t h e n a t u er of t hes hc








y 。 h a n g e e i t h e r s p a t i a l ly o r i n
a t t r ib u t e
.
T h e s p a t i a l e han g
e i n e l u d es as p
e e t s o f ? -
om











a e e n e y
, o r i e n t a t i o n
,
co n n e e t iv i t y )
a n d a g
-
g r? a t io n s t ur e t u r e ( d e com ?
s i t io n
,
co m b i n a t ion
o r
m ix t u r e o f t h
e m )
.
A t t r ib
u t e
ma
y 。 h a n g e e i t h e r
q u a li t a t iv e ly o r q u an t i t






Ob iec t m
o d e l fo r Ia n d co ve r Pa rce ls
A s e t o f s im u l a t ed Ia n d
vcoe
r p ar
e e l s
,
w h ie h
e h a n g e o v e r t im e




A s t a t i e l a n d
vco
e : p a r e e l 15 r e p r es e n t ed b y o bj




w h e r e t h e
“
O m
” r e p r e s e n t s t h e s p a t ia l e x t e n t o f
t h e lan d
e
vo
e r p a r ce l
, a n d
“
A
, ” r e p r e s e n t s t h e a t
-
t r ib u t e v a l u es of t h
e p a r ce l
.
I n t h e fo l low
i n g d e
-
s e r ip t io n w e as s u m e t h e a t t r ib u t e o n ly i n d i e a t e s t h e
t?e o f t h e Ian d co ve r p a cr e l .
A t t im e t l
,
t h e r e a er two l
a n d vco
e r p a r e e l s
O 。 ( A 。 ) an d o ; ( A l )
.
A t t ime
t :
,
t h e a t t r ib u t e o f
p acr
e
l 0 0 ( A Z )
。 h a n g es f
omr
A O t o A Z an d
a n e w
p a cr e l 0 3 ( A 3 ) w as g
e n e ar t ed ? t h in p a cer l




A t t im e t 3
,
t h e s p a t ia l
e x t e n t of O O ( A
Z
)
w a s edr
u ce d as 0 6 ( A Z ) ot
a e co rn m? a t e t h e p ar e e l




an d t h
e p ar
e e l 0 3 ( A 3 ) d isa p p ear ed d
u e
ot
e h a? i n g b a e k t o p acr e l 0 1 ( A ; ) . A t t ime t ; , t h e
a t t r ib u t e of p
a r c e l 0 6 ( A
;
)
e h an g es f






~ e le me
n t s ar
e b u i l t u P ot d
e sc r ib e
t h e lan d vcoe
r e han g es voe
r a ? r ied , w h e er E ? ID
r e p esr
e n t s t h e id e n t i f i
e r o f a Ian d co
v e r p ar e e l ; [? ,
? 〕。 。 r e pesr n t s t h e s p a t ia l e x t e n t o f t h e S T A
? e?
em
e n t ; [ t
` , ? ] er p r e se n t s t h e t im e i n t e vr a l 。 f t h e




t o tj ; A ? an d A ?mtr r e pesr
n t t h e
e n d la n d
vcoe
r t y p e a n d t h e s t ar t on
e r es p ec t i
v e ly
.
B as e d o n t h e S T -A
e l e m e n t d es e r iP t io n
,
t h e lan d




o f 9 1
,
A
?e le n : e n t s a s s ho w


















} } }} }





???p n?? t d?? ??? t ? . 】 . d ?
( a ) be tw e e n tw o t i? In te vr a ls
1、?
0
















d u?? ??? t
( e ) be tw e e
n .? ta n t t i? a? t i?
Fjg
.
4 R e {a t?o n hs ?P be ?N e e n t??OP ar l
in et vr a l
Ob ice t e la s s e s
t l t 2 t 4
O0 ( A
o ) }O
? ( A ?) H0 2 (? 2 )
0 3 ( A 3 )
0 ? (?? )
t 3
0 5 ( A ? )
0 0 ( A Z )
O? ( A ?〕 ??? {。 , ( A , )
F19
.
5 ? nd e o ve r 『ge io sn e? r?? o ve r ti?
2 2 H sI?? 1?l ?? ???. M~
?-!! 9 2?
.








6 Re P re se n t?n g S T-A bo jce ts o f la n d e o ve r er g io n s by ST -A e i? 1, e n ts
5
.
Z N?d? li n g re la t io n s h iPs b e wt e n la n d co v e r
Ps r C G IS
R e la t io n s h ip s b e t w e e n l a n d vco
e r p ar









A-e l e m e n t s
.
T h e 51
,
-A
e le m e n t s of l a n d p a r e e l s
aer f isr
t ly p ojr ec
t ed ot t h
e t h r e d
onar
i n s : s P a t ia l
,
t
em ? ar l an d a t t r ib u t e . T h e er la t ion s h ip s be t w e e n
e lem
e n t s ar
e t h e n d e sc r ibed b y t h e r e la t io n s h iP s
w it h i n t h e t h er d
o m a in s r es p ec t ive ly
.
R e la t io n s h i Ps in t h e ? a t ia l do arn in ar e i ll u s t ar t ed





e h el em
e n t i s POrj ect
e d ot
a s p a t i a l do
-
m
a i n a n d an S
e le m e n t
, s p a t i a l e x t en t of t h
e e l e
-





n e r a t e d
.
T h e er l a t ion
s h iP s
amon
g t h e
s p a t i a l e x t e n t of
e lem
e n t s in e l u d e :
“ ? u al ” an d “ s u b -
se t
”
of s e t t h
eor
t i e er la t i o n s h ip s ;
“ a
dj
a e e n e y ” of
t o p 0 1? ica l er l a t io n s h i p ; a n d “ con t a in ” o f o r d e r er l a -
t ion
s h i P
.
R e lat ion










e h e l e m e n t 15 p ojr
e e tde ot t h e
a t t r ib u t e d om
a i n a n d -A
e l e m e n t s ar
e g e n e ar t de
w h i e h r e p r es
n t lan d vco
e r t y pe s o f ot p an d bo t t
o m
f ac es o f a n 5 1
,
-A
e le m e n t
.
T h e er la t io n s h ip s
amo ? -A
e le m
e n t s in e l u d e :
“
15-




i n e l u d e
”





t io n s h i P s i n t h e t em ?r a l d o m a i n aer dem o n s t r a t ed





e h e n t i t y is a Porj ec t i
o n o f an S T A
? e le
-
m e n t in t h e tern ? r a l dom a i n , T ? e l e m e n t . I t er p er -
s e n t s t h e t im e i n t e vr a ls d e t e mr i
n e d b y t h e ot P t im
e
a n d ? t t o ll l t im e o f an S T A - e l e n l e n t o f t h e ! a n d
?cer l e h an g i n g o v e r t im e
.




e e t s i n e l u d e :
“
d u ir ? ” , “ me e t ” , “ ?ua l ” . T h u s ,
t h e r e la t ion hs ip
s
of lan d p ar
e e ls ar e d es
e r i? d in
t e
mr
s o f r e la t io n s h iP s o f t h e
com
l?s e d e l e m e n t s
w i t h in t h e t h r e d o n n a in s
.
2 0
2 4 2 726




a c e n e y s u l? t
。。 n ? n? ??
F19
.
7 R e la t io n? IPs of la? co v e r e?n ge in t?
S? iat }? r’an in
6 C O n C IUS IO n S




? o r i e n t e d a p poar
e h
,
t h is s t u d y f u rt h e r d e v e l
-
?ed a t t r ib u t e com ?
n e n t a d d i t io n a l t o s p a t ia l a n d
t e m? r a l com ?
n e n t s o f g eo g ar P h ie d a t a
.
T h e S T A
-
m? e l w a s d ve e lo p e d o n t h e b a s i s o f a n Obj e e t? o r i -
e n t e d a p p oar
e h fo r h a n d li n g g e o g r a P h i e d a t a w i t h
s P a t ia l
,
t e m? ar l , a n d a t t r ib u t e co m po n e n t s . T h e




t o op IOg ica l
, s e t
?
t h o er t i e an d
o dr e r
.
In
t h e t em op
r a l d o ma i
n , t
em
p o r a l o bj




a t io sn h iPs w er e e x t e n ded
.






u se d er lat i
o n hs ip s i n an obj
e e t
-
o r ie n t ed d
a t a xl l? e l l ik e “ i-s a , , we er fu rt h e r e x t e n d -
? ot in e lu de r e lat io n sh i? su e h as “
-was










e l 15 co n s t ur e t e d b y two as ep
C t s : a ) t h
e
S T A?bj e e t m ed e l , a n d b ) r e la t iosn h ip




e e t s
.
nA ?? . o bj e e t w as b u i lt u p by a co l -
lec t io n o f S T A
? e le m
e n t s
.
T h
e er la t i o sn h ip s be wt e
n






r ib ed by er l a t io n s h ip s of
Porj ec t? S T A ? e le m e n t s in s P a t ial , t e m p o r a l an d at -
t r ib u t e d
oarn
i n s r es p e e t ive ly
. ?v e ar l t y p es of r e l a -
t ion
s h ip s i n t h e sP a t i a l dom
a in w e er d e sc ir be d
, s u e h t h
a t t h e 111? e l h a n d le g ?g) ar p h ie d a t a w i t h
?-saI|?ù
2 4????




d u ir gn
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s t ar t e d b y a p ply i
n g t h e 1l lc d e l for han d i
n g
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??? fer M J , F ar? R D . Fb in t ?se t ot po l?cal s aP iat lr e la t ions · I , , et r) , a t?: a l oJ u r n a l of 〔?? ar ??? nI fo r -
ma
t。 ??? z , 19 9 1 , 5 ( 2 ) : 1 6 1? 17 4
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?〔h ? 0 9 . U SA :? lt in l o r e , 198 9 . 588? 59 8
3 K a inz W
,???fer M J , G r aes le y l . M de e lli? s? t ial er -
la t ions an d
o pe
r a t ions iw
t h aP r t ial l y
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4 W
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I
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5 W o
r?ys M F . O I?ce t?。 ir en t? n ??e ls of s aP it , t ern ?ar]
in of m? t ion
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6 ?? r?? M F , H
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7 Z har ? M W . T enr lx ? al g eC??p h i cal in fo mar
t ion ? t em
t ec h n iq u es for nor
it o ir? lan dvco er 。?? e : [M S ?ser
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t a t ion ]
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Sh i W Z
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M de el li? s? t ial , t。 ? r al an d a t -
?b u t e as ?? t s o f obj ec t i n G IS . I n : ??????,? of l , : etr -
,。 t?o, al ???,?`?u n : o n R o o et ? : 5 1,? . G IS a ,? G P S
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n g M W
,
Sh i W Z
.
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